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ACCIDENT TYPE: Confined Space Entry
INJURY: One Lost Workday
TYPE OF WORK: Sewage Line/Manhole Repairs
SAFETY EQUIPMENT: Emergency retrieval device, hard hats, lifeline, full body

harness and safety shoes

DESCRIPTION OF THE ACCIDENT:
A contractor was performing emergency repairs on sewer lines that included the removal of deteriorated ladder
rungs within a twelve-foot deep sewer manhole.  The contractors site specific confined space entry program
included mechanical ventilation.  Initial confined space entry testing indicated Oxygen 20.8%, Hydrogen Sulfide
(H2S) 0 ppm, LEL 0 %, and CO 0 ppm.  All entry personnel were required to wear full body harnesses attached to a
retrieval system prior to entry.  The attendant and majority of the crew had completed a 24 hour NFPA Confined
Space Competent Person training course.  The injured was approximately three feet below the manhole opening
removing the ladder rungs when apparently the sewer force main activated and began pushing raw sewage and
H2S gas into the sewer line and manhole.  The attendant heard and smelled the H2S gas blowing out of the
manhole and immediately retrieved the injured from the manhole with the hand operated retrieval system.  The
injured was unconscious and not breathing when initially removed from the sewer manhole.  Before the attendant
could perform rescue CPR, the injured began breathing on his own.  The injured was taken to the hospital for
treatment and observation.  Subsequent confined space testing approximately 10 minutes after the incident
indicated readings of Oxygen-0 %, H2S-130 ppm, LEL-0%, and CO-0 ppm.  Approximately 35 minutes later
readings were Oxygen-20.8%, H2S-0 ppm, and LEL-0 %.

DIRECT CAUSE:

The sewer force main activated releasing H2S gas into the manhole which displaced the oxygen.

CONTRIBUTING CAUSES:

♦ The sewer force main pump station was not Locked out/Tagged out to prevent inadvertent activation.

♦ Sewer force main was not blanked or re-routed to prevent raw sewage and H2S gas from entering the
manhole.

LESSONS LEARNED:

♦ Contractors must have trained employees on-site, capable of evaluating each space for potential hazards
and implementing controls necessary to eliminate or reduce hazards.  The 24 hour NFPA Confined Space
Competent Person training course requirement was a contributing factor that probably saved the life of the
worker.

♦ Contractors must evaluate the sewer manhole scope of work in detail to ensure potential hazards such as
force main activation have been identified and that controls either eliminate or minimize each hazard to an
acceptable level.
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